The adsorption of human defensin 5 on bacterial membranes: simulation studies.
Human α-defensin 5 (HD5) is one of the important antimicrobial peptides (AMPs) used against a broad-spectrum of pathogens, especially Gram-negative bacteria. HD5 kills by disrupting and making a pore in the bacterial membrane. The presence of lipopolysaccharide (LPS), located on a membrane surface, is found to have an impact on HD5's activity, where such binding mechanism in microscopic detail remains unclear. In this work, we therefore employed molecular dynamics (MD) simulations to investigate the binding mechanisms of HD5 on LPS in comparison to a bare DMPC lipid membrane. Two oligomers, dimer and tetramer, are studied here. Apparently, the membrane structure influences the protein binding affinity. HD5 binds tighter to a lipid membrane than LPS. Both dimeric and tetrameric HD5 can penetrate deeply into a phosphate layer in a lipid membrane, whereas only facial contacts are observed for LPS systems. The proteins appear to stay in the polar area instead of diving into a hydrophobic region. Furthermore, it happens in all cases that residues in the active region (A1, T2, R6, R13, R32) contribute to the membrane adsorption. The breakdown of tetramer into two dimers is also found. This implies that the dimer is more favorable for membrane binding. Moreover, both dimeric and tetrameric HD5 can significantly disrupt a LPS layer, whilst no serious distortion of lipid membrane is obtained. This emphasizes the importance of LPS on HD5 activity.